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(57) [Abstract] 

[Problem] Objective of this invention adjusts rate easily, it is to 
offer casing driverwhose operation is easy. 

[Means of Solution] Rotational speed an* raster pushing in r 
ate of casing variable arecontrolled by power unit 100 . 
Operation unit 1000 sets rotational speed ar2> raster 
pushing in rateof casing. On one hand side corresponding to 
rotational speed of above-mentionedcasing of multiple steps, 
switch L1,... I LS I M1 9 ... S M5 ,H1,...,H5 of multiple which is 
arranged in the2 dimensional matrix state which corresponds to 
above-mentionec* raster pushing inrate of multiple steps is 
indicated side of other in touch panel 1 10 0T ofthe operating 
panel 1 10 0 in 1000 of operation unit operator selects 
rotational speed of casing and rotational speed of 
casingsimultaneously by selecting switch which is in position of 
thecrossing point of rotational speed of casing of optional step 
and rotational speed ofthe casing of optional step. 
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[Claim(s)] 

[Claim 1 ] Casing as it turns, in casing driver which pushes in 
* raster whichkeeps casing, 

Control means which rotational speed and above-mentioned 
X raster pushing invelocity of above-mentioned casing 
variable is controlled and, 

Rotational speed of above-mentioned casing and operation mea 
ns which sets theabove-mentione?. raster pushing in velocity 
having, 

As for above-mentioned operation means, casing driver which 
designates that itpossesses rotational speed of above-mentioned 
casing and velocity adjustment means whichselects above- 
mentioned^ raster pushing in velocity as combinationof 2 
dimensional as feature. 

[Claim 2] In casing driver which is stated in Claim 1, 

Above-mentioned velocity adjustment means is fori i fid from sw 
itch of multiple whichis arranged in 2 dimensional matrix state, 

Side of one side of above-mentioned 2 dimensional matrix, corr 
esponding tothe rotational speed of above-mentioned casing of 
multiple steps, side of the other, corresponding to above- 
mentioned^ raster pushing in rateof multiple steps, 

Casing driver which designates rotational speed of above-menu" 
oned casing andthat rotational speed of above-mentioned casing 
is selected simultaneouslyas feature with above-mentioned 
switch which is position of theintersection of rotational speed 
of above-mentioned casing of optional stepin side of above- 
mentioned one side and rotational speed of theabove- 
mentioned casing of optional step in side of theabove- 
mentioned other. 

[Claim 3] In casing driver which is stated in Claim 2, 

Switch of above-mentioned multiple is touch switch which is ind 
icatedon touch panel, 

Vis-a-vis main display screen on above-mentioned touch panel, 
casing driver whichdesignates that it is indicated on sub display 
screen in time of rateadjustment as feature. 

[Claim 4] In casing driver which is stated in Claim 1, 

Above-mentioned velocity adjustment means is formed from co 
ordinate plane of 2 dimensional andthe means which indicates 
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Axis of one side of above-mentioned 2 dimensional coordinate 
plane, corresponding tothe rotational speed of above- 
mentioned casing, axis of other,corresponding to above- 
mentioned X raster pushing in rate, 

Casing driver which designates rotational speed of above-menu 
oned casing andthat rotational speed of above-mentioned casing 
is selected simultaneouslyas feature by indicating coordinate 
which is position of intersection ofthe rotational speed of 
optional above-mentioned casing in axis ofabove-mentioned 
one side and rotational speed of optional above- 
mentionedcasing in axis of above-mentioned other with 
theabove-mentioned indication means . 

[Claim 5] In casing driver which is stated in Claim 1 , 



Above-mentioned velocity adjustment means is formed from op 
erable leva* vis-a-vis the36 0 degrees all directions, 

Tilt angle of first direction of operation direction of theabove- 
mentioned lever, corresponding to rotational speed of theabove- 
mentioned casing, tilt angle of second direction which crossesin 
above-mentioned first direction, corresponding to theabove- 
mentioned X raster pushing in rate, 

Casing driver which designates rotational speed of above-menti 
oned casing andthat rotational speed of above-mentioned casing 
is selected simultaneouslyas feature by in order to become 
optional tilt angle, operating theabove-mentioned lever. 

[Claim 6] In casing driver which is stated in Claim 1, 



Above-mentioned velocity adjustment means designates rotatio 
nal speed of above-mentionedcasing as horizontal axis, is 
constituted from combination of 2 dimensional whichdesignates 
above-mentionecX raster pushing in velocity as vertical axis, 

Combination position of rotational speed and pushing in rate w 
hich areselected, casing driver which designates that it 
corresponds to foodincluded angle for ground of blade which is 
locked to tipof above-mentioned casing as feature. 



[0001] 

[«wa>wr *mm. mm ■ ±*a>ssi 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention relates to cas 
ing driver which does pushing in * pullingout of large aperture 
steel pipe post * steel pipe which, are used for foundation 
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construction of construction * civil engineeringespecially, 
regards variable casing driver of rotational speed and pushing in 
rate. 

[0002] 

[Prior Art] As for conventional casing driver, As stated in for e 
xample Japan Examined Patent Publication Hei 7 - 74500 
disclosure , In base frame is installed in elevatable by thrust 
cylinder X raster which, In thkX raster is installed in freely 
rotating by hydraulic motor rotating bodywhich, As we being 
constituted from band for casing clamp it can beaccustomed to 
taking in this rotating body, it is something which keeps 
thecasing with casing clamp band , rotating body turning due to 
hydraulic motor the casing it turns, top and bottom doiX, 
raster with thrust cylinder , itdoes pushing in and pulling out of 
casing. 

[0003] In this kind of casing driver puttinX raster is guided 
with slide of up/down direction, At same time 4 which possesses 
rotary opposing force and theguide part which receives inclined 
opposing force becomes independent guide framewhere, Way 
mirror symmetry is formed mutually each next door vis-a-vis 
thecenter line of longitudinal and transverse where those which 
are agreeable pass by casing center, Basing on base frame, as it 
arranges, in order to form mirror symmetrymutually each next 
door vis-a-vis center line of longitudinal and transverse 
wherethose which are agreeable pass by casing cento*, it arranges 
thrust cylinder ofthe 4, at same time proximity designates 
each thrust cylinder of the4, respectively as each guide frame of 
4 and has provided 

[0004] Regarding conventional casing driver, revolution of casi 
ng is done by hydraulic motor for casing revolution, pushing in 
ofXraster is done making use of thX raster cylinder. You 
can adjust rotational speed of casing, by variable doing pump 
output amount ofthe pump which supplies hydraulic oil to 
hydraulic motor. But, pushing in rate <X raster was fixing, 
X rasterpushing in ON/OFF control just is done. Namely, 
operator of casing driver, judging status of excavation, 
theON/OFF doing as needaX raster pushing in switch, has 
tried to pushinX raster into discontinuous. 

[0005] 

[Problems to be Solved by the Invention] Regarding convention 
al casing driver, operator as rotational speed of casing is 
adjustedappropriately according to status of ground, while 
looking atthe etching amount of blade tip of tip of casing, has 
necessity toconnect and disconnect to operate pushing in X 
raster, therewas a problem that operation is troublesome. When 
at time of excavation of for example hard ground, excessive 
load isapplied orX raster, also itself that occurs casing driver 
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itself israised 

[0006] Objective of this invention adjusts rate easily, it is to of 
fer casing driverwhose operation is easy. 

[0007] 

[Means to Solve the Problems] To achieve above-mentioned ob 
jective in order, As for this invention, As casing it turns, in 
casing driver which pushes ii* raster whichkeeps casing 
putting, rotational speed and above-mentioned raster 
pushing in rate of theabove-mentioned casing variable is 
controlled control means which, rotational speed of above- 
mentioned casing and operation means which sets theabove- 
mentioned X raster pushing in rate to have, Above-mentioned 
operation means is something which it tries to possess 
therotational speed of above-mentioned casing and rate 
adjustment means which selects theabove-mentionLd raster 
pushing in rate as combination of 2 dimensional,the rate 
adjustment does easily with this constitution, therefore, 
itbecomes something which can make operation easy. 

[0008] hi above-mentioned casing driver putting, preferably , 
As for above-mentioned rate adjustment means, It is constituted 
from switch of multiple which is arranged in die 2 dimensional 
matrix state, Side of one side of above^nentioned 2 dimensional 
matrix, Corresponding to rotational speed of above-mentioned 
casing of multiple steps, Side of other, Corresponding to above- 
mentioned^ raster pushing in rate of the multiple steps, 
rotational speed of atove-mentioned casing of optional step in 
side ofarx>ve-mentioned one side, It is something which is made 
rotational speed of above-mentioned casingand to select 
rotational speed of above-mentioned casing simultaneouslywith 
above-mentioned switch which is position of crossing point of 
therotational speed of above-mentioned casing of optional step 
in sideof above-mentioned other, it becomes something which 
easily canadjust rate with selection of switch of one in switchof 
matrix state. 

[0009] In above-mentioned casing driver, switch of preferably 
and theabove-mentioned multiple is touch switch which is 
indicated on touch panel, inat time of rate adjustment is 
something which it tries toindicate on sub display screen vis-a- 
vis main display screen on above-mentionedtouch panel, 
display panel it becomes something which miniaturization it can 
dodepending upon this constitution. 

[0010] In above-mentioned casing driver putting, preferably , 
As for above-mentioned rate adjustment means, coordinate 
plane of 2 dimensional, It is constituted from means which 
indicates optional coordinate oflhis coordinate plane, Axis of 
one side of above-mentioned 2 dimensional coordinate plane, 
Corresponding to rotational speed of above-mentioned casing, 
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Axis of other, Corresponding to above-mention^ raster 
pushing in rate, rotational speed of optional above-mentioned 
casing in axis of above-mentioned oneside, In indicating 
coordinate which to position of intersection of rotational 
speed ofthe optional above-mentioned casing in axis of above- 
mentionedother is with above-mentioned indication means to 
depend, It is something which is made rotational speed of above- 
mentioned casingand to select rotational speed of above- 
mentioned casing simultaneously^ becomes something which 
easily can adjust fine rate with selectionof switch of one in 
switch of matrix state. 

\ 

[00 1 1] In above-mentioned casing driver putting, preferably , 
As for above-mentioned rate adjustment means, It is constituted 
from operable lever vis-a-vis 36 0 degrees all directions, tilt 
angle of first direction of operation direction of above- 
mentionedlever, Corresponding to rotational speed of above- 
mentioned casing, Crosses in above-mentioned first direction 
tilt angle of seconddirection which, Corresponding to above- 
mentioned X raster pushing in rate, it issornething which it 
makes rotational speed of above-mentioned casing and toselect 
rotational speed of above-mentioned casing simultaneously by 
inorder to become optional tilt angle, operating above- 
mentionedlever, it becomes something which easily can adjust 
fine rate with theselection of switch of one in switch of matrix 
state. 

[0012] In above-mentioned casing driver putting, preferably , 
As for above-mentioned rate adjustment means, rotational 
speed of above-mentioned casing horizontal axis to do, It is 
constituted from combination of 2 dimensional which 
designates theabove-mentioneX raster pushing in rate as 
vertical axis, Combination position of rotational speed and 
pushing in rate which areselected, by feet that you are conscious 
of food includedangle of blade tip by it tries to corresponding to 
food includedangle for ground of blade which is locked to aid of 
theabove-mentioned casing, becomes sornething which can find 
rotational speed andthcX raster pushing in rate of optimum 
casing easily. 

[0013] 

^Embodiment of Invention] Below, making use of Figure 1 to F 
igure 6, you explain concerning casing driver dueto one 
embodiment of this invention. Figure 1 is figure which 
explains excavation principle of casing driver due tothe one 
embewiiment of this invention. 

[0014] As for casing 10 of cylindrical, blade 12 of plurality is lo 
eked to thetip. casing 1 0 turning, as ground shaving is done 
with blade 12 , the casing 10 excavation does ground by 
pushing in* raster. While here, casing 10 turning, as for 
notion that where, it eatsto ground, when it tries observing to 
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vicinity of blade tip of theblade 12 of casing 10, to vector A of 
rotational speed of casing anddirection of synthetic vector Z of 
vector B of pushing in ratecX raster blade tip food means to 
be packed. 

[00 1 5] State of ground in same case, when food includedangular 

is small, torque of casing may be small, torqueof extent 
casing where food included angular becomeslarge becomes 
large. Speaking conversely, when ground becomes hard, » 
necessity tomake food included angular small occurs, when 
groundbecomes soft, means to be able to make food included 
angular large. 

[00 1 6] Namely, when excavation it does making use of casing 
driver, operating efficiency itcan improve with rotational speed 
of casing and adjusting pushing innate (X raster according to 
state of ground With hard ground, because it is necessary to 
lighten excavation torque,increasing rotational speed X 
raster pushing in rate holding down andthe casing, it decreases 
food included quantity of blade tip of the casing. In addition, 
with soft ground, increasing pushing in rate oftlX raster, it 
shortens operation time, but when rotational speed of casingis 
increased above necessity, because wear of blade tip of casingis 
advanced, certain extent it makes rotational speed which was 
held down. 

[0017] As for operator, when casing driver is operated, by fact 
that you areconscious of food included angular , rotational 
speed of optimum casingand finding pushing in rate X 
raster become easy, it issomething where rate adjustment 
becomes easy. 

[0018] Next, you explain making use of Figure 2, concerning s 
peed control of the casing driver. Figure 2 is block diagram of 
control system of casing driver due to one embodiment ofthe 
this invention. 

[0019] Casing turns parallel connection of 2 by hydraulic moto 
r 20A,20B for casingrevolution which is done. In addition, 
pushing in ofX raster is done parallel connection of 4 
platformbyX raster cylinder 30A,30B,30C,30D which is done, 
rotational speed of casing is changed by changing hydraulic oil 
quantity whichfrom power unit 100 is supplied to hydraulic 
motor 20A£0B. In addition, alsX raster pushing in rate is 
variable regardingthe this embodiment raster pushing in 
rate is changed by changing thehydraulic oil quantity which 
from power unit 100 is supplied tX raster cylinder 30A,30B, 
30Q30D. 

[0020] Power unit 100 is formed from CPU 160 which administ 
ers pump 120,130 and the electromagnetic changeover valve 
140,150 and control which are driven by engine 1 10. 
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[0021] As for direction of hydraulic oil which from pump 120 is 
supplied to thehydraulic motor 20A,20B, hydraulic oil flow 
direction is controlled by electromagnetic changeover valve 
140, it is possible to changethe forward rotation * reverse 
rotation , of hydraulic motor 20A,20B namely forward 
rotation * reverse rotation of casing- electromagnetic 
changeover valve 140 is stopped with intermediate position, as 
for revolution of casing. 

[0022] In addition, as for direction of hydraulic oil which from 
pump 130 issupplied to* raster cylinder 30A,30B,30C,30D, 
hydraulic oil flow direction is controlled by electromagnetic 
changeover valve 1 50, it ispossible to change extension and 
retraction , of X raster cylinder 30A,30B,30C,30D namely 
pushing in* raising o_X raster, electromagnetic changeover 
valve 150 is stopped with intermediate position, as IX 
raster pushing in. 

[0023] As for electromagnetic changeover valve 140,150, chan 
ge operation is controlled by CPU 160which is provided inside 
power unit 100. In namely, CPU 160 , signal from various 
sensor (Such as engine rotational frequency sensor and pump 
discharge pressure sensor) which are providedinside power unit 
100 is inputted, detected result, is transmitted to theoperarion 
unit 1000. And, in addition, controls change etc of 
electromagnetic changeover valve 140, 150 with known method, 
the CPU 160 on basis of operating signal from operation unit 
1000, does theoperarion which is indicated by operating signal 
in section. 

[0024] As direction change of electromagnetic changeover val 
ve 140,150 is controlled, extrusion amount of pump 120, 
130the variable it controls CPU 160. ft is possible to change 
rotational frequency , of hydraulic motor 20A,20B namely 
rotational speed ofthe casing, by changing extrusion amount of 
pump 120. In addition, it is possible to change rate , x 
raster cylinder 30A,30B,30C,30D namelythe pushing in rate of 
X raster, by changing extrusion amount of the pump 130. 

[0025] As for control of extrusion amount of pump 120, 1 30, it 
is done by CPU 160which is provided inside power unit 100. 
In namely, CPU 160 , signal from various sensor (Such as 
engine rotational frequency sensor and pump discharge 
pressure sensor) which are providedinside power unit 100 is 
inputted, detected result, is transmitted to theoperarion unit 
1000. And, in addition, controls control of extrusion amount 
of pump 1 20, 130 withthe known method, CPU 1 60 on basis 
of operating signal from operationunit 1 000, does operation 
which is indicated by operating signal in section. 

[0026] Rotational speed of casing and setting of pushing in vel 
ocity of Xraster and other controls of casing driver power unit 
100, are done by theoperarion unit 1000 which is placed in 
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position where it is far. Operation unit 1 000 is formed from 
operating panel 110 0 and CPU 1200. operating panel 110 0 
is formed by touch panel HOOT and various switch 1 10 OS 
which dothe input operation of rotational speed and pushing in 
velocity or other condition. Operation information from 
touch panel HOOT and switch 110 OS is read by CPU 1200, 
through cx>rnrnunication cable 200, transmission is done in CPU 
160 of power unit 100. Controlling pump 120,130 and 
electrornagnetic changeover valve 140,150 on basis of this 
cpa^oninfonrianon, rotational speed of casing and pushing 
in velocity olX rasterthe variable it does CPU 160. 

[0027] Next, you explain making use of Figure 3, concerning c 
onstitutionof operating panel 1 10 0. Figure 3 is layout 
diagram of switch of operating panel which is used for thecasing 
driver due to one embodiment of this invention. 

[0028] As shown in Figure 3, touch panel 1 10 OT is arranged in 
upper part of the orating panel 110 0, 5 switch 110 OS are 
arranged in bottom . In switch 1 10 OS, extraordinary stop 
button 110 0S1 is button whichstops driving casing driver in 
emergency, it stops casing driver very bypushing this button. 
Operation power supply switch 1 10 0S2 is power supply switch 
of operation unit 100 entirety. 



[0029] Casing swing operating lever 110 0S3 is lever which ope 
rates rotation of casing, with the intermediate position, as for 
casing we have stopped swing operation, forward rotation wedo 
casing by pushing down leva: in one side, reverse rotation we 
dothe casing by pushing down on side of other, casing thrust 
operating leva- 110 0S4, it is a leva: which operates thrust 
operation of the casing, thrust cylinder extension and retraction 
does by feet that this lever is pusheddown, pushing in * pulls out 
casing driver, casing is pushed in by pushing down lever 110 
0S4 in one side, the casing is pulled out bypushing down on side 
of other. 

[0030] Display screen of touch panel 1 10 OT concerning details, 
you explain making use ofthe Figure 4. Figure 4 is screen 
layout diagram of touch panel in operating panel which is used 
for thecasing driver due to one embodiment of this invention, 
state of main screen isillustrated. 

[003 1] Display screen of touch panel 1 10 0T, it has divided int 
o operating part and display,but first you explain concerning 
operating part operating part touch panel 110 0T is arranged 
almost in lower half, is constitutedfrom job mode switch 110 2, 
horn switch 1 10 4, buzzer stop switch 110 6, power up switch 
110 8,* raster speeding up switch 1 110 , main band closed 
switch 1112, main bandopening switch 1114, main band stop 
switch 1 1 16, all spiraling switch 1118, shaking switch 1120, 
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constant position stop switch 1 122, speedadjustment switch 
1124 etc. 

[0032] Job mode switch 110 2, when working excavation, job 
mode is something which ischanged to excavation mode and 
pullout mode, it changes to indication offihe " pullout " of 
pullout mode from indication of" excavation " of excavation 
mode which isillustrated one time by pushing, it changes to 
indication of the" excavation " of original excavation mode 
fiirthermore, by already one time pushing. When it makes 
excavation mode, it has reached point where only dropmode of 
casing thrust becomes effective. 

[0033] Horn switch 1 10 4 is operation switch of horn which is i 
nstalled inthe main body of casing driver, warning sound is 
outputted from horn bypushing this switch. 

[0034] Buzzer stop switch 1 10 6, when a some fault occurs in c 
asing driver, is theswitch which stops buzzer sound which occurs 
from operating panel,verifying content of fault content display 
1134 which operator mentions later, buzzersound stops by 
pushing this switch. 

[0035] Power up switch 1 10 8 is switch which rotation torque a 
nd thrust power of casingthe up is done, when casing stops 
being able to pull out,increasing relief pressure by pushing this 
switch in or other emergency, issomething which rotation 
toque and thrust power 1 to 20 percent up is done. 

[0036] * raster speeding up switch 1 110, it is a switch which 
speeds up thepushing in rate of thrust, after pushing casing 
thrust operating lever 1 10 0S4, cylinder rate ofti* raster 
cylinder 30 for casing thrust speeds up by pushing this switch. 
Ibis speeding up state stops operation of casing thrust, or 
iscancelled again, bypushing thiX raster speeding up switch 1 
110. 

[0037] When main band closed switch 1 1 12, main band openin 
g switch 1114 and main band stop switch 1 1 16 the casing are 
switch which controls opening and closing * stopof band which 
turns, main band closed switch 1112 is pushed, main bandcloses, 
when main band opening switch 1 1 14 is pushed, main band 
opens. When in opening and closing operations of main band, 
main band stop switch 1 1 16 is pushed, theopening and closing 
operations of band is stopped. 



[0038] KeGeD^ — KSSRt^X^T v^b. LTf3\ 
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[0038] When there is all rotation switch 1118 and a shaking swi 
tch 1 120 as switch winch selectsthe rotation mode, all rotation 
switch 1118 pushes, casing does all rotation operationsto one 
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direction always, when shaking switch 1 120 is pushed, casing 
beingthe specified cycle, does shaking operation which repeats 
forward rotation and thereverse rotation alternately, constant 
position stop switch 1 1 22 automatic can stop casing with 
specified position bybeing pushed while turning of casing. 

[0039] Rate adjustment switch 1 124, it is a switch in order to in 
dicate therotational speed of casing in this embodiment and sub 
screen (window) in order to adjust thethrust pushing in rate, 
concerning this details, it mentions latenraking use of Figure 5. 

[0040] Next, you explain concerning display, display touch p. 
anel 1 10 0T is arranged almost in upper half, is constitutedfrom 
main band opening and closing mode display 1 130, - SjL 
thrust drop mode display 1 132, fault content display 1 134, 
pump pressurepower display 1 136, main band shape condition 
display 1138, sub band shape condition display 1 140, joint state 
display section 1 142, engine state display section 1 144, vertical 
meter 1 146, engine rotational frequency display 1 14X 
raster stroke display 1 150 etc. 

[0041] It is indicator whether as for main band opening and clos 
ing mode display 1 1 30,the opening and closing mode of main 
band has become linkage mode, orhas become single acting 
mode. In case of linkage mode, rotation is done in operation 
of main bandwhich, sub band linkage does casing, with single 
actingmode, only main band operates. 

[0042] It indicates casing thrust drop mode display 1 132, drop 
mode of casing thrust, isselected to pushing in mode , free drop 
mode and no mode of theautomatic excavation mode. With 
state in illustration, fact that pushing in mode isselected has 
been shown. 

[0043] Pushing in mockX raster fells due to power of thrust c 
yiinder 30,it is a mode where casing is pushed in. Free drop 
mode,X raster being its own weight, is mode whichfalls. 
automatic excavation mode, in order for torque of casing to 
become fixed, whilethe variable doing rate of drop X raster 
in automatic, is modewhich fells. 

[0044] Fault content display 1 1 34 indicates content of equipme 
nt fault of casing driver. 

[0045] Pump pressure power display 1 136 is something which i 
ndicates pressure ofsection inside power unit 100. "jet pressure 
of pump 120 at time of rotation * shaking of casingwhich in 
"No. 1PU pressure, Figure 2 is shown is indicated, ,T No.2PU 
pressure" indicates jet pressure of pump 130 at time of pushing 
in * pulloutof casing driver due to thrust cylinder, "pilot 
pressure ", jet pressure ofunshownpunp of operation type is 
indicated. "X raster Noburu pressure " indicates risen pressure 
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of casing thrust, ' Xraster shrinkage pressure " is something 
which indicates lowervoltage drop power of casing thrust, 
almost "No.2PU pressure " with same pressureis shown. 

[0046] Main band shape condition display 1138 indicates comp 
letely closed * open state of main band, sub band shape 
condition display 1 140 indicates completely closed * open state 
of sub band, joint state display section 1 142 indicates 
connection position * withdrawn position state of joint 
equipment 

[0047] Engine state display section 1 144 indicates state which i 
s in midst ofon stream * stopping of engine. 

[0048] Vertical meter 1 146 indicates tilt angle on left and right 
of the casing driver and tilt angle front and back. Indicates 
down-sloping display method concerning left and right 
inclination^ positive number bottom ley indicates as 
negative number. Concerning front leaning backward tilt, it 
indicates rear goingdown it indicates front going down as 
positive number, as negative number. 

[0049] Whether rotation rate of engine quantity of idling, usua 
1 rotation rateor maximum rotation rate which power up is 
done, it indicates engine rotational frequency display 1 148, the" 
idle " with regular use ", " maximum Hare, at quantity of 
idling, as for revolution anc^ raster ofthe casing it has 
reached point where it does not operate. Quantity of idling is 
for example 700 rpm, usual rotation rate is for example 1 500 
rpm, the maximum rotation rate is for example 1 800 rpm. 

[0050] raster stroke display 1 1 50 indicates amount of strok 
eof casing^ raster. 

[005 1] Next, you explain making use of Figure 5, concerning di 
splay screen for rate adjustment Figure 5 is layout diagram of 
sub screen of touch panel in operating panel which isused for 
casing driver due to one embodiment of this invention. With 
state which is shown in Figure 4, rate adjustinentmixiliary 
screen 1 160 which is shown in Figure 5 by pushing 
rateadjustment switch 1 124, is indicated rate adjustment 
auxiliary screen 1 160 is indicated with window form, thesame 
symbol as Figure 1 has shown same portion. 

[0052] Jn rate adjustment auxiliary screen 1 160 , horizontal ax 
is rotational speed of the5 steps is displayed, switch LI ,L2,L3, 
L4JL5A11,M2>CJVI4>15,H1 ,H2,H3,H4,H5 of matrix 
arrangement of 2 dimensional wmchdisplay* raster pushing 
in rate of 3 stages has been indicatedthe vertical axis. "5" 
among rotational speed of 5 steps has displayed rotational 
speed of the rnaximura When maximum of rotational speed, is 
designated as for example 2 rpm, rotational speed "5 "shows 
rotational speed of 100%, rotational speed "4" shows 80 % of 
the maximum rotational speed, rotational speed "3" shows 60 
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%of maximum rotational speed, rotational speed "2" 
showsthe 40 % of maximum rotational speed, rotational speed 
" 1 " has shown 20 % of maximum rotational speed rotational 
speed "1", "2", as for "3", as for rotational speed it is slow, but 
itis something where torque is large, rotational speed "4", as 
for "5", asfor rotational speed it is quick, but it is something 
where torque issmall. 

[0053] In addition, m" among thrust pushing in rate of 3 stag 
eshasshown maximum pushing in rate. When maximum of 
pushing in rate, is designated as for example 75 cm/mm,the 
pushing in rate S" shows pushing in rate of 100 %, 
thepushing in rate "medium" shows pushing in rate of 66 %, 
pushingin rate ft" has shown pushing in rate of 33% 

[0054] Setting of rotational speed of casing in this ernbodiment - 
and setting ofthethmst pushing in rate can set rate of both by 
pushing theany of switch LI JJ2,L3,L4,L5>11>12,M3>14JM5, 
HI >H2,H3,H4,H5 of matrix arrangement of 2 dimensional, 
simultaneously, portion which is selected other things can be 
distinguished by themodification etc of lighting * color of lamp, 
can verify presentsetting in visual. What present setting 
understands in visual, not only a operator , isthat, and setting 
status is easy to grasp in person of the periphery, there is an 
effect in prevention of error setting of operator. 

[0055] As explained in Figure 1, with hard ground, because it isn 
ecessary to lighten excavation torque, increasing rotational 
speed of * rasterpushing in rate holding down and casing, it 
decreases foodincluded quantity of blade tip of casing. In 
addition, with soft ground, increasing pushing in rate oft* 
raster, it shortens operation time, but when rotational speed of 
casingis increased above necessity, because wear of blade tip of 
casingis advanced, certain extent it makes rotational speed 
which was held down. 

[0056] When excavation it does making use of casing driver, o 
perating efficiency it canirnprove with rotational speed of 
casing and adjusting pushing in rateo* raster according to 
state of ground 

[0057] Namely, when ground becomes hard, necessity to make 
foodincluded angular small occurs, when ground becomes 
soft^neans to be able to make food included angular large. 

[0058] As for operator, when casing driver is operated, by feet 
that you areconscious of food included angular , rotational 
speed of optimum casingand finding pushing in rate 7\ 
raster become easy, it issomething where rate adjustment 
becomes easy. 

[0059] Furtherrnore, optional setting button 1 162 in Figure 5 i 
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s rotational speed ofthe casing and button when thrust pushing 
in rate is set,respectively, optionally, when setting of 
intermediate is needed, itchanges to auxiliary screen for option 
setting by pushing thisbutton. Becoming independent 
respectively, it can set rotational speed of casingand pushing in 
rate of X raster by fact that, switchof 2 kinds " of increase " 
and 11 decrease " is indicated in theoptional setting auxiliary 
screen rotational speed of casing and thepushing in rate X 
raster vis-a-vis respectively, operatesthese switch. Result of 
operation of switch can verify operation content of operator 
thedigital display of respective 1 00 % full scale by doing in 
auxiliary screen foroption setting. 

[0060] Next, you explain switch which it should select in rateadj 
ustment auxiliary screen 1 160 making use of Figure 6, 
concerning therelationship between state of ground and. 
Figure 6 is explanatory diagram of sub screen of touch panel in 
operating panel which isused for casing driver due to one 
embodiment of this invention. 

[0061] Above-mentioned way, when ground becomes soft, food 
included angular can be made large. Therefore, as shown in 
Figure 6 (A), rotational speed which is in bigposition of food 
included angular to be large, furthermore ,to select switch M4, 
M5,H4,H5 whercX raster pushing in rate is large ittries. 

[0062] Way next, it shows in Figure 6^B), in case of soft rock 
and hardsoil, food included angular which is similar to softsoil 
which is shown in Figure 6, from fact that hardnessincreases in 
comparison with soft soil, it increases torque,in addition, in 
order to increase pushing force, try to select switch M3. 

[0063] Way next, it shows in Figure 6 (Q, in case of ferrocon 
crete, it is not a uniform medium, because reinforcement where 
stiffness is high in concrete exists,it is necessary to make food 
included angular smaU,furthermore increases torque, in 
addition, in order also pushing forcefurthermore to increase, try 
to sele ct switch L2. 

[0064] Way next, it shows in Figure 6 (D), in case of medium h 
ard rock, foodincluded angular it is necessary to make small, 
but excavation todo to damage easily in comparison with 
reinforcement, because torquecan be decreased more or less, try 
to select switch 13. 

[0065] Way next, it shows in Figure 6 (E), in case of boulder, a 
djusting tothe size of boulder which exists in earth, try to select 
the switch 13, IA. 

[0066] Way next, it shows in Figure 6 (F), in case of rock incli 
ned groundand steel arrow plate, try to select switch L4,L5. 
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[0067] As above explained, when casing driver is operated, adju 
sting to the ground, being conscious of food included angular , 
rotational speedof optimum casing and finding pushing in rate 
of ^ raster becomeeasy, it is something where rate adjustment 
becomes easy. 

[0068] Furthermore, soil of each ground which is shown in Figu 
re 6 (A) to (F)relationship of switch which is selected, being 
one example Shimesu, isnot something which is limited to this. 

[0069] As above explained, according to this embodiment, as r 
otationai speed and^raster pushing in rate of casing are 
designated as adjustablerespectively, be able to select 
simultaneously these 2 dimensional byselecting switch of matrix 
state which is arranged, it is somethingwhere rate adjustment 
becomes easy. 

[0070] Operating efficiency of excavation of ground due to cas 
ing driver with rotational speed ofthe casing which is adjusted to 
this kind of ground and selectin ^raster pushing in rate, 
improves. 

[007 1] You explain concerning rate preparation method of casi 
ng driver due to other embedimentof this invention making use 
of Figure 7, next Figure 7 is block diagram of operation unit 
which is used for thecasing driver due to other embodiment of 
this invention. Same symbol as Figure 2 , Figure 3 has shown 
same portion. 

[0072] Operation unit 1 000 A being connected by power unit 1 
00 which is shown in the Figure 2, is something which is used. 
Operation unit 1000 A is formed from operating panel 1 10 OA 
and CPU 1200A and themouse 1300 . operating panel 1 10 OA 
is formed by display 110 0D and various switch 1 10 OS which 
dothe input operation of rotational speed and pushing in 
velocity or other condition. Constitution of switch 110 OS 
that you explained in Figure 3 is similar. Operation 
information from display 110 0D andswiteh 110 OS isreadby 
CPU 1200A,through communication cable 200 which is shown 
in Figure 2, transmission is done inthe CPU 160 of power unit 
100. Controlling pump 120,130 and electromagnetic 
changeover valve 140,150 on basis of this 
operationinformation, rotational speed of casing and pushing 
in velocity ol* rasterthe variable it does CPU 160 which is 
shown in Figure 2. 

[0073] Indication which is similar to those which are explained i 
n the Figure 4 is done in display 110 0D , each operating switch 
section, respectively, movingthe cursor which is indicated in 
display 1 10 OD making use of mouse 1300, isselected by click 
doing, screen for rate kind of adjustment which is shown in 
Figure 7by selecting rate adjustment switch in operating switch 
section, isindicated. This screen maybe something of window 
indication. 
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[0074] In rate adjustment screen , rotational speed is displayed i 
n horizontal axis,the screen of 2 dimensional which disphX 
raster pushing in rate inthe vertical axis is indicated. As for 
rotational speed of horizontal axis, extent rotational speed 
which goes to the right side becomes higJX raster pushing in 
rate of vertical axis hasdisplayed fact that extent pushing in 
rate which goes underbecomes quick With state which it 
illustrates, screen cursor 1 170 is alrnostindicated in position of 
center,, but this cursor 1 170 on screenis movable in up, down, t 
left and right by operating mouse 1300. Therefore, as for 
operator, moving cursor 1 170 due to mouse 1300 , it canset 
rotational speed of casing by click doing at suitable 
positionwhich corresponds to blade tip food included angular , 
and it canset rate of both of thrust pushing in 
ratesimultaneously. Furthermore, with example which is shown 
in Figure 5, rotational speedof casing is 5 steps, with this 
embodiment, respectively, furthermore,it is a adjustable finely 
vis-a-vis pushing in rate being setting ofthe 3 stages. 

[0075] As explained in Figure 1, with hard ground, because it isn 
ecessary to lighten excavation torque, increasing rotational 
speed of X rasterpushing in rate holding down and casing, it 
decreases foodincluded quantity of blade tip of casing. In 
addition, with soft ground, increasing pushing in rate oftX 
raster, it shortens operation time, but when rotational speed of 
casingis increased above necessity, because wear of blade tip of 
casingis advanced, certain extent it makes rotational speed 
which was held down. 

[0076] As for operator, when casing driver is operated, by feet 
that you areconscious of food included angular , rotational 
speedof optimum casingand finding pushing in rate X 
raster become easy, it issomething where rate adjustment 
becomes easy. 

[0077] As above explained, according to this embodiment, as r 
otational speed andXraster pushing in rate of casing are 
designated as adjustablerespectively, as it can select 
simultaneously these 2 dimensional byselecting on screen which 
is arranged, also fine setting becomespossible, it is something 
where rate adjustment becomes easy. 

[0078] Operating efficiency of excavation of ground due to cas 
ing driver with rotational speed ofthe casing which is adjusted to 
this kind of ground and selectin Xraster pushing in rate, 
improves. 

[0079] You explain concerning rate preparation method of casi 
ng driver due to embodiment of the3rd of this invention 
making use of Figure 8, next Figure 8 is block diagram of 
operation unit which is used for thecasing driver due to 
embodiment of 3rd of this invention. Same symbol as Figure 2 , 
Figure 3 has shown same portion. 
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[0080] Operation unit 1000B being connected by power unit 10 
0 which is shown in the Figure 2, is something which is used 
Operation unit 1000B is formed from operating panel 1 10 OB 
and CPU 1200B and themouse 1300 and joystick 1400 and 
joystick controller 1410 . operating panel 1 10 OB is formed 
by display 110 OE and various switch 1 10 OS which dothe 
input operation of rotational speed and pushing in velocity or 
other condition. Constitution of switch 1 10 OS that you 
explained in Figure 3 is similar. Operation information from 
joystick 1400 and switch 1 10 OS is read by CPU 1200B, 
through cxjmmunication cable 200 which is shown in Figure 2, 
transmission is done inthe CPU 160 of power unit 100. - 
Controlling pimp 120,130 and electromagnetic changeover 
valve 140,150 on basis of this opa^oriinformation, rotational 
speed of casing and pushing in velocity rasterthe variable - 
it does CPU 160 which is shown in Figure 2. 

[0081] Indication which is similar to those which are explained i 
n the Figure 4 is done in display 1 10 OE , each operating switch 
section, respectively, movingthe cursor which is indicated in 
display 1 10 OE making use of mouse 1300, isselected by click 
doing, screen for rate kind of adjustment which is shown in 
Figure 8by selecting rate adjustment switch in operating switch 
section, isindicated This screen maybe something of window 
indication. 

[0082] rotational speed digital display is done to velocity adjust 
ment screen , with thenumerical value of 0 to 100 %, in 
addition, ^ raster pushing in velocity thedigital display is done 
with numerical value of 0 to 100%. To change by operating 
joystick 1400 it is possible respective velocityof this velocity 
adjustment screen. We have potentiometer and encoder in 
joystick controller 1410, we can grasp tilt angleof joystick 
1400 as information of respective 2 dimensional. Movement 
of joystick 1400 is read by joystick controller 1410, is 
transferred to the CPU 1200B. CPU 1200B indicates amount 
of operation of joystick 1400 in display 1 10 0E. 



[0083] Here, you explain between rate irrformation which it is o 
perated and isinputted of joystick making use of Figure 9, 
concerning therelationship. Figure 9 is explanatory diagram of 
joystick in operation unit which isused for casing driver due to 
embodiment of 3rd of this invention. Figure 9 (A) is top view 
of joystick, Figure 9 (B) is right side view of the Figure 9 (A), 
Figure 9 (Q is front view of Figure 9 (A). 

[0084] Operable lever 1400L is provided in joystick 1400 vis-a 
-vis 36 0 degrees all directions. Setting of rotational speed is 
possible leva- 1400L by inclining to left andright, according to 
tilt angle 1. When tilt angle lisO, lever 1400Lis in 

P.18 
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position of thecenter, this time, rotational speed is set to 50 %. 
lever 1400L inclining to left side, when tilt angle 1 becomes 
negative number, when rotational speed it is a settable in 0 to 
50 % according to tilt angle 1 , itinclines to right side, tilt 
angle 1 becomes positive number, rotational speed it is 
asettabie in 50 to 100% according to tilt angle 1. 



[0085] In addition, setting oX raster pushing in rate is possibl 
e the lever 1400L by inclining to top and bottom, according to 
tilt angle 2. When tilt angle 2is0, lever 1400L is in 
position of thecenter, this timeX raster pushing in rate is set 
to 50 %. leva" 1400L inclining to topside, when tilt angle 
2 becomes negative number, whe_X raster pushing in rate 
it is a settable in 0 to 50 %according to tilt angle 2, it 
inclines to underside, tilt angle 2 becomesthe positive 
number,* raster pushing in rate it is a settable in 50 to 100 
%according to tilt angle 1 . 

[0086] Above-mentioned way, because lever 1400L is operable 
vis-a-vis the36 0 degrees all directions, operator, just necessary 
angle to direction whichcorresponds to blade tip food included 
angular by fact thatthe lever 1400L is pushed down, almost 
can set rotational speed anc* rasterpushing in rate of casing 
to continuous simultaneously. 

[0087] This lever switch is operable vis-a-vis 36 0 degrees all dir 
ections, left to center to rightunder to center to on rotational 
speed setting 0 to 50 to 100 % * it corresponds ^raster 
pushing in speed 0 to 50 to 100 % according to tilt angle, 
operator, just necessary angle to direction which correspondsto 
blade tip food included angular by feet that lever ispushed 
down, almost can set rotational speed and pushing in speed to 
thecontinuous simultaneously. Concerning other effect, it is 
similarto Claim 1. As for merit of this method, it is to be able 
to make spacewhich provides switch small. 

[0088] As explained in Figure 1 , with hard ground, because it isn 
ecessary to lighten excavation torque, increasing rotational 
speed of X rasterpushing in rate holding down and casing, it 
decreases foodincluded quantity of blade tip of casing, hi 
addition, with soft ground, increasing pushing in rate oft* 
raster, it shortens operation time, but when rotational speed 6F 
casingis increased above necessity, because wear of blade tip of 
casingis advanced, certain extent it makes rotational speed 
which was held down. 

[0089] As for operator, when casing driver is operated, by feet 
that you areconscious of food included angular , rotational 
speed of optimum casingand finding pushing in rate * 
raster become easy, it issomething where rate adjustment 
becomes easy. 
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[0090] As above explained, according to this embodiment, as r 
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otational speed ancP^raster pushing in rate of casing are 
designated as adjustablerespectively, as these can be selected 
simultaneously by operating therotatable joystick lever in 360 
degree direction, also fine setting becomes possible, it 
issomething where rate adjustment becomes easy. 

[009 1 ] Operating efficiency of excavation of ground due to cas 
ing driver with rotational speed ofthe casing which is adjusted to 
this kind of ground and selectin ^raster pushing in rate, 
improves. 

[0092] 

[Effects of the Invention] According to this invention, easily d 
o rate adjustment in casing driver,it becomes something whose 
operation is easy. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a figure whidi explains excavation principle of c 
asing driver due to one embcriimentof this invention. 

[Figure 2] It is a block diagram of control system of casing drive 
r due to one embodiment of this invention. 

[Figure 3] It is a layout diagram of switch of operating panel whi 
ch is used for casing driverdue to one embodiment of this 
invention. 

[Figure 4] It is a screen layout diagram of touch panel in operati 
ng panel which is used for casing driverdue to one embodiment 
of this invention. 

[Figure 5] It is a layout diagram of sub screen of touch panel in 
operating panel which is used forthe casing driver due to one 
embodiment of this invention. 

[Figure 6] It is a explanatory diagram of sub screen of touch pan 
el in operating panel which is used forthe casing driver due to 
one embodiment of this invention. 

[Figure 7] It is a block diagram of operation unit which is used f 
or casing driver dueto other embodiment of this invention. 

[Figure 8] It is a block diagram of operation unit which is used f 
or casing driver dueto embodiment of 3rd of this invention. 

[Figure 9] It is a explanatory diagram of joystick in operation u 
nit which is used forthe casing driver due to embodiment of 3rd 
of this invention, (A) is thetop view of joystick, (B) is right 
side view of (A), (C) is front viewof Figure 9 (A). 
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[Explanation of Reference Signs in Drawings] 
10... casing 
12... blade 

20A,20B... hydraulic motor 
30A,30B,30C,30D..^ raster cylinder 
100... power unit 

1000,1000A,1000B... operation unit 

1 10 0, 1 10 OA, 1 10 OB... operating panel 

HOOD, 1 10 OE... display 

110 OS... switch 

HOOT... touch panel 

1 124... rate adjustment switch 

1 160... rate adjustment auxiliary screen 

1200,1200A,1200B... CPU 

1300... mouse 

1400... joystick 

LI ,L2,L3,L4,L5,M1 ,M2,M3,M4,M5,H1 ,H2,H3 JH4JH5... switc 
h 
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